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^RELATED PATENT DATA / 

^^^V^ This patent resulted from a continuation application of U.S. Patent 
Jis "/Application Serial No. 09/378,651, filed August 19, 1999, entitled "Method of 
¥\ ( Forming an Aluminum (Comprising Line Having a Titanium Nitride Comprising 
Layer Thereon", nanmng Shane P. Leiphart as inventor, the disclosure of 
which is incorporated by reference.^ 
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In the Claims 

Cancel claims 1-34. 

Add new claims 35-74 as follows: 
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a&r (Added) A method of forming air aluminum comprising line 
having a .titanium nitride comprising layer therein, the method comprising: 

in a processing tool, ^physical vapor d^ositing a first layer comprising 
at least one of elemental aluminum or an afluminum alloy over a substrate in 
a first chamber, at least an outermost portion of the first layer being 
deposited' at a first deposition temperature of at least 400°C; 

after the first layer physical vapor depositing and without letting the 
outermost portion of the first layer cool from the first deposition temperature 
to a temperature below 360°C, physical vapor depositing at least one of 
elemental titanium or a titanium alloy on the first layer in a second chamber 
of the processing tool while at feast an outer portion of the first layer is at 
a temperature of at least aboutr 360°C, and forming therefrom a second layer 
comprising an alloy of titanium and the aluminum from the first layer in the 
second chamber during said /depositing, the alloy having a higher melting point 
than that of the first layer, and wherein essentially all the physical vapor 
deposited titanium alloys with the aluminum of the first layer; 

v physical vapor depositing^ third layer comprising titanium nitride on the 
second layer in the second chamber of the processing tool; 

^removing the supstrate from the processing tool after depositing the third 
layer; and 

forming first, Second and third layers into a conductive line. 
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36. (Added) The method of claim 35 comprising depositing the 
second layer to have a thickness of from about 5(/ Angstroms to about 150 
Angstroms. / 

37. (Added) The method of claim 35 comprising depositing the 
second layer to have a thickness of from/about 100 Angstroms to about 200 
Angstroms. / 

38. (Added) The method /of claim 35 wherein the first layer consists 
essentially of elemental aluminum/ an aluminum alloy, or a mixture thereof. 

39. (Added) The method of claim 35 wherein the first layer consists 
essentially of elemental aluminum. 


40. (Added) The method of claim 35 wherein the physical vapor 
depositing at least one /of elemental titanium or a titanium alloy comprises 
physical vapor depositing elemental titanium. 

41. (Added)/ The method of claim 35 wherein temperature of at 
least an outer portion of the first layer is at least about 360°C during the 
physical vapor depositing of the third layer. 
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42. (Added) The method of claim 35 wherein th>£ third layer 
physical vapor depositing occurs in the second chamber of the processing tool. 


43. (Added) The method of claim 35 wherein the physical vapor 
depositing of at least one of elemental titanium or ^/titanium alloy on the first 
layer in the second chamber of the processing tool comprises physical vapor 
depositing a titanium alloy layer, and forming therefrom a second layer 
comprising an alloy of titanium and the aluminum from the first layer in the 
second chamber during said depositing. 

44. (Added) The method /of claim 35 wherein the first deposition 
temperature is at least about 450/c. 

45. (Added) The method of claim 35 wherein the first deposition 
temperature is greater than/450°C. 

46. (Added) /The method of claim 35 wherein after the first layer 
physical vapor depositing and before beginning the physical vapor depositing 


of the at least oiie of elemental titanium or titanium alloy, Qettingythe 
outermost portion yof the first layer cool from the first deposition temperature 
by 25°C or less. 
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47. (Added) The method of claim 35 wjierein the first deposition 
temperature is at least about 450°C J and whereirr after the first layer physical 
vapor depositing and before beginning the physical vapor depositing of the at 
least one of elemental titanium or titan iunryaNoy, letting the outermost portion 
of the first layer cool from the first deposition temperature by 25°C or less. 

48. (Added) The method /of claim 35 wherein the first deposition 
temperature is greater than 450°c/wherein after the first layer physical vapor 
depositing and before beginning /the physical vapor depositing of the at least 
one of elemental titanium or titanium alloy/ letting the outermost portion of the 
first layer cool from the first /deposition temperature by 25°C or less. 
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49/ (Added) A method of forming an aluminum comprising line 
^ haying a titaniun nitride comprising layer thereon, the method comprising: 

forming a first layer comprising at least one of elemental aluminum or 
an aluminum alloy over a substrate, at least an outermost portion of the first 
layer being formeo at a first forming temperature of at least 400°C; 

afteF formingUhe first layer and without letting the outermost portion of 
the first layer cool from the first forming temperature to a temperature below 
360°C, depositing titanium onto the first layer and forming therefrom during 
the depositing } an alloy of titanium and the aluminum from the first layer, the 
alloy having a higher Vnelting point than that of the first layer; 

forming a third layer comprising titanium nitride over the second layer; 

and 

forming the first, sAcond and third layers into a conductive line. 

50. (Added) The methoid oj/claim 49 wherein the first forming 
temperature is at least about 450°O\ 

51. (Added) The method \ of \cj^fm 49 wherein the first forming 
temperature is greater than 450°C. 
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52. (Added) \ The method of claim 49 wherein after forming the first 
layer and before depositing titanium, letting the outermost portion of the first 
layer cool from the first deposition temperature by 25°C or less. 

53. (Added) The method of claim 49 wherein the first forming 
temperature is at least about 450°C t and wherein after forming the first layer 
and before depositing titanium, letting the outermost portion of the first layer 
cool from the first deposition\temperature by 25°C or less. 

54. (Added) The method of^claim 49 wherein the first forming 
temperature is greater than 4§pA5, and wherein after forming the first layer 
and before depositing titanium! letting the outermost portion of the first layer 
cool from the first deposition tempenaKjre by 25°C or less. 

55. (Added) The method of claim 49 comprising forming the second 
layer to have a thickness of \ from aDouJ^oO Angstroms to about 150 
Angstroms. ^yS^ \ 

56. (Added) The method of claim 49 comprising forming the second 
layer to have a thickness of from about 100 Angstroms to about 200 
Angstroms. \\ 
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57. (Added) Tte method of claim 49 wherein the first layer consists 
essentially of elemental aluminum. 


58^/(Adde6) A method of forming an aluminum comprising line 
having a titanium nitride comprising layer thereon, the method comprising: 

physical vapor depositing a first layer comprising at least one of 
elemental aluminum or an aluminum alloy over a substrate, at least an 
outermost portion of the first \layer being deposited at a first deposition 
temperature of at least 400°C; \ 

after the first layer physical vapor depositing and without letting the 
outermost portion of the first layer cool froijKlhe first deposition temperature 
to a temperature below 360°C, phybi^al vapor depositing at least one of 
elemental titanium or a titanium alloy on the fjj^t layer and forming therefrom 
during the elemental titanium or iitaniu*n alloy depositing a second layer 
comprising an alloy of titanium and the ^aluminum from the first layer, the 
alloy having a higher melting point tthan that of the first /tayer; 


physical vapor depositing a third layerycompritfing titanium nitride over 
the second layer; and \S 

forming the first, second and thircTlayers\into a conductive line. 

59. (Added) The method of claim 58 Wherein the titanium nitride 
of the third layer is deposited in contact with the second layer. 
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60. (Added) ^The method of claim 58 wherein essentially all the 
physical vapor deposited\titanium alloys with the aluminum of the first layer. 

61. (Added) The method of claim 58 comprising physical vapor 
depositing each of the first \ layer, titanium, and third layer in different 
deposition chambers of the same processing tool. 

62. (Added) The method of claim 58 comprising physical vapor 
depositing the titanium and third l^yer in the sam^deposition chamber. 


w 

Li. 


63. (Added) The method claim 58 con^prising physical vapor 
depositing the first layer in two different chanjb^rs of the same processing 
tool, and physical vapor depositing tfoe ^it^fHum and third layer in a common 
chamber of the same processing too 


64. (Added) The method df clairn 58 comprising physical vapor 

depositing the titanium and the third layer in\U>e same deposition chamber 

without moving the substrate therefrom inte^friediar^ the titanium and third layer 
depositions. 


65. (Added) The method of claim 58 wherein the first deposition 
temperature is at least about 450°C. 
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66. (Added) The method of claim 58 wherein the first deposition 
temperature is greater than\450°C. 


1/ 


67. (Added) The method of claim 58 comprising depositing the 
second layer to have a thicknes^ of from about 50 Angstroms to about 150 
Angstroms. 

68. (Added) The method\ of claim 58 comprising depositing the 
second layer to have a thickness of \rom about ipo Angstroms to about 200 
Angstroms. 


69. (Added) The method £>f clc^im 5£/Wherein the first layer consists 
essentially of elemental aluminum, aih aktfi&inum alloy, or a mixture thereof. 


70. (Added) The method o\ claim 5^8 wherejpKthe first layer consists 
essentially of elemental aluminum. 

71. (Added) The method of claim 58 wherein the physical vapor 
depositing at least one of elemental titanium or a\ titanium alloy comprises 
physical vapor depositing elemental titanium. 
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72. (Added) T\^e method of claim 58 wherein after the first layer 
physical vapor depositing and before beginning the physical vapor depositing 
of the at least one of elemental titanium or titanium alloy, letting the 
outermost portion of the first laW cool from the first deposition temperature 
by 25°C or less. \ 

73. (Added) The method erf claim 58^wfierein the first deposition 
temperature is at least about 450°C, aw^fmerem after the first layer physical 
vapor depositing and before beginning! the physical \ vapor depositing of the at 
least one of elemental titanium or titaniumWkfy, letting the outermost portion 
of the first layer cool from the first deposition temperature by 25°C or less. 

74. (Added) The method of claim 58^Wnerein the first deposition 
temperature is greater than 450°C, wherein >£ffier the first layer physical vapor 
depositing and before beginning the physical vapor depositing of the at least 
one of elemental titanium or titanium alloy, letting the outermost portion of the 
first layer cool from the first deposition temperature by 25°C or less. 
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